AMENDMENT AND RESPONSE UNDER 37 CFR §1.111 Pa g e 3 

Serial Number: 10/749,901 Diet: 884.A74US1 (INTEL) 

Filing Date: December 29, 2003 

Title: INTEGRATED MICRO CHANNELS AND MANIFOLD/PLENUM USING SEPARATE SILICON OR LOW COST 
POLYCRYSTALLINE SILICON 

Assignee: Intel Corporation 

IN THE CLAIMS 

Please amend the claims as follows: 

1 . (Currently Amended) An apparatus comprising: 

a cooling plate for attachment to an electronics a chip, wherein the cooling plate encloses 
an inlet plenum, an outlet plenum, and a plurality of microchannels connecting the inlet plenum 
to the outlet plenum, wherein the cooling plate is substantially made of silicon. 

2. (Original) The apparatus of claim 1, wherein the cooling plate includes 

a cooling base having the inlet plenum, the outlet plenum, and the plurality of 
microchannels formed therein, and 
a cover. 

3. (Original) The apparatus of claim 2, wherein the cooling base is made of polycrystalline 
silicon. 

4. (Original) The apparatus of claim 3, wherein the cover is made of polycrystalline silicon. 

5. (Original) The apparatus of claim 3, wherein the microchannels are formed by etching 
into the cooling base. 

6. (Original) The apparatus of claim 2, further comprising one or more external fluid 
connections made at lateral edges of the cooling base. 

7. (Original) The apparatus of claim 2, further comprising one or more external fluid 
connections having openings made through the cover. 



AMENDMENT AND RESPONSE UNDER 37 CFR §1.111 Page 4 

Serial Number: 10/749,901 Dkt: 884.A74US1 (INTEL) 

Filing Date: December 29, 2003 

Title: INTEGRATED MICRO CHANNELS AND MANIFOLD/PLENUM USING SEPARATE SILICON OR LOW COST 
POLYCRYSTALLINE SILICON 

Assignee: Intel Corporation 

8. (Currently Amended) The apparatus of claim 2, further comprising an el e ctronics a chip 
having a first face that includes circuitry formed thereon, and a second face that is attached to the 
cooling base. 

9. (Currently Amended) The apparatus of claim 1 , further comprising an electronics a chip 
having a first face that includes circuitry formed thereon, and a second face that is attached to the 
cooling plate. 

10. (Original) The apparatus of claim 9, wherein the chip includes circuitry for at least a 
portion of a processor, the apparatus further comprising: 

a memory operatively coupled to the processor; 

an input/output system, including a display unit, operatively coupled to the processor; and 
a power supply operatively coupled to the processor, 

11. (Original) The apparatus of claim 9, wherein the chip includes circuitry for at least a 
portion of a telecommunications circuit, the apparatus further comprising: 

an antenna operatively coupled to the telecommunications circuit; 
an input/output system, including a display unit, operatively coupled to the 
telecommunications circuit; and 

a power supply operatively coupled to the telecommunications circuit. 

12. -15. (Canceled) 

16. (Currently Amended) An apparatus for cooling an electronics a chip having a substrate 
with a first face having circuitry thereon, and an opposite second face, the apparatus comprising: 

means for containing a cooling fluid moving through microchannels along the second 
face inside a layer of silicon located adjacent to the second face. 



17. (Original) The apparatus of claim 16, wherein the means for moving the cooling fluid 
include an inlet plenum and an outlet plenum in fluid communication with the microchannels, 
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and wherein the microchannels are formed by grooves in a piece of silicon and made separately 
from the chip. 



18. (Original) The apparatus of claim 16, further comprising: 

external fluid-connection means for moving the cooling fluid, located at lateral edges of 
the means for containing the fluid. 

19. (Original) The apparatus of claim 16, wherein the chip includes circuitry for at least a 
portion of a processor, the apparatus further comprising: 

a memory operatively coupled to the processor; 

an input/output system, including a display unit, operatively coupled to the processor; and 
a power supply operatively coupled to the processor. 

20. (Original) The apparatus of claim 16, wherein the chip includes circuitry for at least a 
portion of a telecommunications circuit, the apparatus further comprising: 

an antenna operatively coupled to the telecommunications circuit; 
an input/output system, including a display unit, operatively coupled to the 
telecommunications circuit; and 

a power supply operatively coupled to the telecommunications circuit. 

21. (Original) The apparatus of claim 16, wherein the microchannels comprise a plurality of 
parallel high-aspect-ratio grooves etched into a cooling base, wherein the cooling base is covered 
with a cover. 



